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MEMORANDUM
March 18, 1987
To: Carl Nuechterlein

From: Bill Yake ‘%
Subject: ‘alla Walla Class II Inspection

Introduction

A Class [I inspection was conducted on February 3-4, 1981 at the Walla
Walla sewaqe treatment plant (STP). Department of Ecology (DOE) per-
sonnel invalved in the facility inspection were Marc Heffner and Bill
Yake (later and Hastewater Monitoring) and Carl Muechterlein and Larry
Peterson (Fastern Regional Office). The City of Walla Walla was repre-
sented by lead operator Al Prouty and Earl Anderson.

A survey of the receiving stream (Mill Creek) was conducted simultane-
ously hy Lynn Singleton and Joseph Joy (Water and Wastewater Monitoring).
The results of the stream survey will bhe reported in a separate document.

Setting

Wastewaler treatment in Walla Walla consists of two major facilities:

the treatment plant and a large spray irrigation field. Summertime
vastewater flows from major food processing industries are pumped di-
rectly to the irrigation project while the wastewater treatment plant
primarily serves to process domestic waste. During the summer irriga-
tion poriod (approximately the middle of April to the middle of October),
treated effluent is diverted to two irrigation districts (Blalock and
Gose).] l)ur'iag the remainder of the year, treated effluent is discharged
to Mill Creek.

Mi1l Creek (surface water segment 15-34-04) is an artificially inter-
mittent stream. Upstream irrigation withdrawals result in little or no
flow in the lower creek during much of the irrigation season. In the
1980 Water Quality Index (WQI) analysis of surface water segments in
Washington State, Lynn Singleton reported an overall WQI of 41.1 for
Mill Creek, giving Mi1l Creok the 8th highest QT in the state. Mill
Creek is a tributary to the Walla Walla River which received an overall
WQI of 51.3, giving it the number three ranking in the state. A more
detailed summary of WQI's for these segments is displayed in Table 1:



Table 1. Uater Quality Index Date for Mill Ciecl «nd the llalla Yalla River,

- — — s t— —- - v Cr— — ¢ — . —— - - .o e - - « -

Segment Station Susp. Armonia
flumber {limber Temp. Oxygen pH Baci. irophic Aesch. Solids loxicity Overall

15-34-04 Mill Creek
and Tribs.

X - 33.0 16.2 15.6 20.7 41.7 15.6  * 11.0 41 |

320070 (H) 45.5 20.7 20.7 24.7 56.3 14.3 * 16.1 62.3

32C110 (H) 15.8 100 8.5 15.3 21.6 17.3 * 3.9 12.0
15-34-02

32A0/0 51.0 16.6 9.0 21.5 39.4 43,3 (69.2) 11.7 51.3

(H) = Historical data
* = Insufficient data

The degree to which the Walla Walla plant contributes to these water
quality problems is somewhat problematical as the Mill Creek WQI is
based on historical data and the worst three months (upon which the HQI
is based) are July, August, and September -- a period during which the
plant does not discharge to Mill Creek.

The effect of the discharge on surface waters will be fully addressed in
the recriving water report.

The Walla Walla wastewater treatment plant provides secondary treatment
by way of an unusual and somewhat complicated flow scheme as depicted in
Figure 1. The basic sequence is: priwary clarifier; trickling fillers;
intermediate clarifiers; fixed-nozzle, rock hed filter; final clarifier;
and chlorination followed by discharge. Scvaral features require special
note:

1 There is no availablc location for obtaining a representative
sample of plant influent prior to underflow (sludge) return
from the intermediate and final clarifiers to the primary
clarifier.

2. Primary clarifier effluent is split: a portion routed to the
#1 trickling filter; another portion to the #2 and £3 trickling
filters.

(a) Plant flow meters are placed in these 1ines. These
meters record flows which include the underflow returns
from the interr-diate and final clarifiers. Thus they
ovarestimate plant influent.
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(b) The distribu*sr arw on th. 1 tricklin, filt:r is do-
fective and rcquires approxicately €0 parcent of the
tocal p'ant flaw to turn it Tin 1 tri %Xlc o Fill ¢ s
therefore heavily loaded w.:.n respect to th: 2 and -5
trickling filters.

The ecisting plant is s1-ted for ar upgrade and design work i, apuiooch-
ing completion. Major alterations presently planned by the city's
consullant (CHZM-Hill) are:

1 A new headworks with i1low measur g device prior to any sludge
return

2. Series operation of the trickling filters with all flow pass-
ing through the #1 trickling filter, then split to the #2 and
#3 filters.

3. Discontinuation of the fixed-nozzle standard rate rock filter.
4. Sand filtration.

5. Re lasign of ihe cuatacl chamber.

Results and Discussion

Sampling time and location information is summarized in Table 2, while
analytical resulls are displayed in Table 3. Table 4 sumaarizes com-
pliance during the inspection.

Based on DOL analyses, the plant was within permit 1imits for all par-
ameter. except fecal coliform. The proposed permit places a new limit
on total chlorine resicqal ("cR) of 1css than 0.5 my/L. For this rfason
plant personnel were asked to decrease their residual to ascertain the
ability of the present plant to simultaneously meet the new TCR require-
ment and the fecal coliform 1imitation. Previously, the plant had
operated a residuals from 0.8 to 1.5 mg/lL and had easily met fecal
coliform rcquirements. The results of the bacterial samples collected
during this inspection indicate that until the design of the contact
chamber is improved, compliance with the focal coliform 1imit may be
marginal if chlorine residuals are maintained at less than 0.5 mg/l.

The plant was operating very efficiently with respect to suspended
solids and BOD removal. Eighty-five percent removal was heing achieved
despite low wastewater temperatures and continuing problems with the M
trickling filter distributor arm which requires greater than 60 percent
of the total flow to be routed to this filter.

The results of the BOD test deserve particil.r scrutiny. Total BOD
tests were run by both the DOE and the STP laboratories. In additign,
long~-term, multiple-day total and carbonaceous BOD tests vere performed
on %he Final efflucnt by the DIC Tatoratory ine results are given in
Table 5.



Tabl~ 2 24-hcur Composite Sampler Installations.

T Dato and Time

Sampler —— Instalied  locatiop

Influort Irmadialely downs crean Frou
- Grab Composite comminutor

Primary [nfluent 2/3/81 - 0900 AU T in o pyimary clarifier influ
220 wis/30 min. ent channel

Primary [ffluent 2/3/8%7 - 0910 Primary clarifior outlet channel
230 mis/30 min. to *? and "3 lyickling filters

Dosing Sipnhon Influent 2/3/8% - (0935 Influent spill box rom *¥2 and
220 mls/30 min. #3 trickling filter effluent to

dosing siphon

Final I'ftiu=nt 2/3/81 - 10610 Downsireanm from final clarifier

220 mls/30 min. in concrete cnannel immediately

prior to final effluent pipe

Field Data

Parameter(s) Date end Time  Sample Localion
pH, Sp. Cond., Temp 2/3/81 - 0900 Primary Influent
pH, Sp. Cond., Temp 2/4/81 ~ 0913 Primary Influent
pH, Sp. Cond., Temp 2/3/81 - 0910 Primary Effluent
pH, Sp. Cond., Temp 2/4/81 - 0925 Primary Effluent
pH, Sp. Cond., Temp 2/3/81 - 0935 Dosing Siphon Influent
pH, Sp. Cond., Temp 274781 - 1000 Dosing Siphon Influent
pH, Sp. Cond., Temp., 2/ 3/61 - 1010 Final Lffluent
Tot. Chl. Resid.
pH, So. Cond., Temp., 2/4/6 - 1045 Pinal Effluent
Tot. Chl. Resid.
Total Chl. Resid. 2/4/81 - (0945 Final T luent
Total Chl. Resid. 274081 - 1125 Final [ {fluent
Grab Samples
Lab Analysis Date and Time Sample Location
Fecal Coliflorm 2/4/87 - 0945 Final E{fluent

Fecal Coliform 2/4/81 - 1125 Final Fffluent



fable 3.

.- e cvs tt— — —am -

Parareter

Flew (MGD)

Carbonaceous PUDs (;mg/}
(1bs/day

Total 80D5 (mg/1)
(Ybs/day)

TSS (mg/1
(1bs/day

Fecal Coliform (17100 nl)

Total Chlor. Res. (mg/1)
Tewp. (°C)

pH (S.U.)

Spec. Cond.. (whos/cm)

Turbidity (NIU)
Nit,-1l (mg/1)

HO,- (mg/1)

NO5-N (mg/1)

0-P0, -P (mg/1)
T-P0,~P (mg/1)
.Total Solids (mg/1)
TVS (mg/1)
1SS (mg/1)
INVSS (ma/1)
Cd (mg/1)
Cr (mg/1)
cu (wg/1)
Mi (mg/1)
Pb (3/1)
n (mg/1)
Fe (mg/1)
M (119/1)

+

~ Proposcd linitation

Influant
(greh

DOL taboratoy /1 i-1a Besuils,

Primary

¢t nsite) I luent

(6.9)

88
5060

121
(920

6.8

121

* - ield cnalysis, grab <ainle
¥ . tiehd anrlysis, corjpasitc: seple

(6.9)

&3
5060

105
6040

320
174
105
/8
<.0l
<,02
.04
<.03
022
9
1.2
02

Pri, ary
. _! fl_"] nk

*5.9)

&2
4720

45
259)

245
144
45

Busing
Sinhon
In{luent

13

Chlori-
rated
Fifluent
(6.9)

8

460

n
630

n
630

1
545)
260%

1
.45
a7

10.3
10.4

7.5
7.3%
8.7%
7.4%4
265
273+
2L0*
290**
10
3.6
<.0b
5.35
2.45
3.10
218
140
N

2

Ixpired
Honthly
Peruwit
Limitalinns,

9.12

12
170

16
1022

200



Table 4. Walla Vallce STP Compliiance.
o
Samples
DOt
Parapneter ~ _Pnalysis
Flow (MGD) (6.9)
Total BOD; (mg/1) 11
(1bs/day) 630
% Removal 87.57%
Carbonaceous BODg (mg/1) 8
(Ths/day) 460
% Rewoval 90.97
TSS (mg/1) 11
(1bs/day) 630
% Removal 89.5%

Fecal Coliforms (#7100 ml) 545
260

Total Chlorine Residial A5
(mg/1) 45

©OLOET

-~ STP “lapsed Permit
Samples Sar.pl.s
STP STF Heekly ilantthy
_Analysis  Analysis Avg. — Avg.
(6.9) (6.9) . 9.12
9 - 24 12
1080 - 641 770
78.97 - - 85%
- 14 32 16
- 810 2178 102?
- 86.5/ - 857
- -- 400 200
- -- 400 700

Proposed Parait*

Heekly Monthly
Avg. o Avg.
- 9.1?7

45 30

2082 3423

- 859

45 30

2287 3423

—— 85%

400 200

400 200
<0.5 <0.5
<0.5 <0.5

* - During periods of discharge to Mi1l Creek

Table 4a

Sludge Metals Results.

Metal

Concentrations

(mg/kg dry weight)

8.4
170
470
19,200
34
220
390
}JJrO



Table 5. Results of Effiuvent BOD Test.

[¢3)

Time (days) Carbonaceous BOD (mg/L) Total BOD (mg/L)
4 7 10.4
5 8 11
8 11 15
12 4.5 21
15 16 31
0 19 50

In addition, the results of the carbonaceous (nitrification inhibited)
tests are graphed in Figure 2.
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The best fit first order equation for effluent BOD satisfaction was:

Equation 1 BODt = 23.7 (1_é?08t)

where BODt = BOD satisfied at time t
t = time in days
The excellent fit of these data gives us high confidence in the accuracy

of this test. The discrepancy between the five-day carbonacecus BOD (8
ma/L) and the total BOD; determined by the DOE lab (11 mg/L) and the STP



lab (19 mg/i ) is a cause for concern. : i5 is ps tie .rly ' . Lecause
the STP results indicate a permit violition: i e., only 78.9 percent 30D
removal. Th~ NH3-ll present in the eff .¢v 3 514/ | cculd resvlt “n
an oxygen demand of about 17 mg/L. The an onium chloride adued to the
BOD dilution wiater could increase thi disc* jsany. T is vory prssible
that 1. 1jor reason for the plant's oc.-sio .1 inu%ili g tos ot he &y
percc it BOD rcuoval limitation is nitr ficc.ion in the efflue.i BOD
test.

Although traditionally the five-day BOD te:' concludesr before nitrifi-
cation bngins due to the slow growih rate ~f nitrifie, ., certain water
sample«., including effluents from partiall; nitrifying treatment plants.
contain high enough populations of nitrifiers to begin oxidation of
ammonia ecarly in the test. Thus plants achieving partial nitrification
are in fact penalized. It is our position that in such situations,
inhibition of the final effluent sample be )l1lowed. 1Ff nitrogenous
oxygen drmand or ammonia toxicity in the receiving waler is a concern,
a separate ammonia limitation should be included in the permit. This
approach is preferable to basing compliance on total B'D because this
test is a poor indicator of in-stream nitrification. ‘lhe receiving
water roport will address this question in more detail

During the inspection the plant flow meters were checked for accuracy
and substantial discrepancies were found. Instantaneous flows were
taken in the influent channel to the primary clarifier, pond effluent
channel, and at the discharge pipe. These flows are cowupared in Table 6
to the total flows recorded on the plant's in- Tine Sparling flow meters:

Table 6. Flow Measurement.

Influent Effluent Discharge
Plant Meters Channel Channel Pipe
Flow MGD 8.7 7.62 7.13 6.58
8.9 7.81 6.94

An attempt was made to usc the old Parshall flume in the line from the
#2 and *3 clarifiers to the pump house to determine the accuracy of the
Sparling meter prior to the #2 and #3 trickling filters. After opening
the bypass valve to allow free flow in the Parshall flume, a concrete
block was found in the flume throat. Plant personnel indicated the
block had been placed in the flume ycars ago to make the flume measure-
ment match the Sparling flow meter. Plant perconnel later replaced this
Sparling meter with the meter which had been 11 line to the sesage fam.
The block in the flume also was removed and the two devices checked for
accuracy by CH,M-Hill persoanel. Tt was deterniined that th® old neter
had bcan readiﬁg approxiimtely 1 to 1.5 I'GL Lo high.



Another source of flow m-asucemznt error 1° cuc to the fact thit the
Sparling mcters are located dounstream of ihe sludge return flow from
the interndiate fnd finil clarifiers. Pla i personn.l ch2 ¥od . p
sizes on thase returns and indicated thal the total sludye reiurn flow
was abou* 520 GPM or .75 3D, Thus, evza if th? Swurling meters were
accura*e, they 1011 uvernsii. ate actuel {1 ¢t f(lcv 1y about .75 MGD
Using Lhis information, ?4-hour flow obtciied frum the plant totalizers
(8.42 D) was decreased to 6.9 1iGD for the purposes of this report.

The extent to which erroneous flow data have been used in the design for
plant upyrade should be addressed and moditications made as necessary

Ed 0'Drien (Construction Grants) has indicated he will b2 contacting
CHZM-HiII to resolve these questions.

Sample Collection and Laboratory Procedures

Sampie collection and laboratory procedures were reviawed with Al Prouty
and Farl Ar:lerson. Techniques were, in general, excellent. Several
recomnend.tings were made concerning modifications in procedures and
some of these have already buen implemented. Analyses performed on
samplns split betueen the DOL and STP labcralovies compe ~ed favorably in
most to .3 a> shown in Table 7.

fable /. Comparison of Analytical Results: DOk and STP Laboratories.

BOD; (mg/L) ' Tss (mg/L)

DOLC Sample DOE Sample DOE Sample STP Sample
_.DOE Analysis _ STP Analysis DOE Analysis _ STP Analysis

Primary Clarifier 88 90 105 104
Influent

Primary Clarifier 82 67 45 30
Effiuent

Int. Cler. Eff. 15

Dosing Siphon 18 17 13 13

Final Lffluent 11 19 11 14

Points raised during the review are noted below:
Sampling

(1) The influent sanpling locatiors .re biased by siudq. rctucns
frow the intermediate and final clarificr sludye return. With



the presant Tlow schine .har:  n)y drad. e sn2lution Lo t s
problcm  After udngrad -, a s:cisfackory influant sampling
locatism <hn Id be aviilable a1 t'- u~w head. k..

BOD,

(1) Suggast use of liter dilution nethod This has been imple-
mented.

(2) Modify calculation procadures to always use the zero-day
sample dilution methkod as the beginning point for calcula-
tions. 1his has been implemented.

(3) To calibrate the incubator, use a water bath thermometer in
the incubator. Maintain and post a log of incubator settings
and tewperatures.

(4) Standardize sodium thiosulfate at the time that it is made
up.

(%) Routinely chick pH of BOD samples (particularly industiral
camples) and adjust sample pH to 6.5 to 8.5 as necessary.
See below.

pH

(1) Calibratc pH meter daily when in use. Use at least 2 buffers
in calibration. Mote that temperature adjustment is cali-
brated in °C.

(1) Convert lo using approved filters (Reaves Angel 934AH or
Gelman A/E)

Conclusions_and Recommendations

1.

The Walla Walla STP was meeting BOD and 1SS permit limitations
during the inspection. The plant was operating very efficiently
with respect to suspended solids and BOD removal.

The plant may have some diffulty simultaneously meeting both the
fecal coliform limitation and the proposed residual chlorine re-
sidual limitation. Improvements in contract chamber design should
result in simultaneous compliance. In the interim, you may wish to
slightly modify the requirements after reviewing several months of
flow, chlorine residual, and fecal coliform data.



3. Discrenancies ve > ntod in nlant flod mez uc.ea.. The inaccuracy
of the 2 and #3 trickling {ilter Sparling Tlow m *or appeess to
h <= been reaadind 1he over asuie i "{lord to ng e
meter location (in the middle of the slur't2 returr loop) ha rnot
b ‘«en remediei. The =2xtent to wb 1 fucer. t {lor dat> nay | ve
be.n incorporccad into I . pleat pp de r Ligr s ' be ac’ cssed
by the Municipal Grants Division and .th-Hill.

4. lUpgrade cesign should (and apparently will) provide for flow measure-
ment outside the sludge return loop and an influeat sampling location
which is unbiased by sludge and stparnatar’. return,

5. A; noted before, the collection system is apparently plagued by a
great deal of infiltration and/or inflow.

WEY:cp

Attachments



LABORATORY PROCEDURAL SUp /7Y

Dischurcer: ’, A
o [ —— - — . e
NPDES Permit Number: < - grc -
Date: - )/
. . ‘ ) .
Industrial/Municipal Representatives Presont: .gig”j I R

Agency Representatives Present: 5, . Yi¢ Jilsor Foreso

ke

COMPOSTTE SAMPLES

A.  Collection and Handling

i.

[
)

Are samples collected via avtomatic or manual compositing

method? 1.y . , Model? L
a. If automatic. are samples portable A/ /3 or
permanently installed ./, , 7

- - [ . - —
Commnents/problems S0 ie S imiiss couuw_m720, AT FpEd T Ausist

ST e - Ar e AN S s L s P
St BT T T AP E S AT SRRy g Tl Fs a0 %y T h e v i Ts

Are composites collected al a location where homogeneous con-
ditions exist?

<, .
s Kip e g ™ PO
d. Inf?u@nt? PEANTIEN Keied i 7oy 4m 5“}‘;" Sty a) IS SHIESF T S tw TTeey

b.  Final EFfluent? g [ Foowve Cooers e, 2

c. Other (specify)? 1 /[ C p érr Tap L, r== Hgles ==
. % k4 -
Evifrpni/

What is the time span for conpositing period? 74 4
h e £ a”

Sanple aliquot? 2 1§ vls per 3 4. cirbrtoss

e e s S < e el e o e e

- P i j
Is composite sample flow or time proportional? /7., .



6. Is final efflurnt composite collected from a chlarin.ted or
§

non-cnlorinated source? - /4§ - -4

7. Are composites rofrigeratad during coll~ction? I
[

6. How long arc sewpi o held poior w anelyses? - .«
KR i AU -

<

. Under what condition arz samples held prior to analyses?

a. Refrigeration? 3

b. Frozen?

c.  Other (specify)?

I, Unat is the approximate sample temperature at the time of
analysis? /.- ;o

Pl Are conpositor bottles and sampling Tines cleznnd noriadicaiiy?

iod ¢

a. Frequency?

b. Method?

172, Does compositor have a flushing cycle? v/

a. Before drawing sample?

b. After drawing sample?

13, Is composite sampie thoroughly mixed immediately prior to
withdrawing sample? o |

Recommendations:
LBl rar S s Qo s DAL seien Do i LA T
<5 A s ST e, T, 5 A s AT necws RO/ TRy e LA
l\; zj ¥ ! RN ETEN “7" :/ Lo ,aq i SETF I 4 : _“}___,i_ o i..l_ i :-:-4 F “e [ P
;’TL) 7 (F o av N f:._--j‘.: j‘;yi‘i":i T ? ”_*) R I .
—“:;X "--ﬂ;,..,,f__'f_wl sy TR R T ey N Y LT
. - .



IL.  BIOCHEAICAL OXYGRN DEMAND CHECKLIST
A, Techaique
. What analysis technique is oiilized in deteemining 80,7
2. Scandand Mathods? % Edition? . ° -
bp Ef)/\? o
c. AS.T.M? e
d.  Other (specify)? deoe Moz coyf 55 D0: Cicerpeses
B. Seed Material
1. Is seed material used in determining BOD? Y. 5 7, T¢ ovurs wo @
Gos® Tin e TeEl zat,
2. Where is seed material obtained? /., .+, = oo =" L
3. How Tong is a batch of seed kept? /Alsr /- .; L
and under what conditions? (temperature, dark) ,./.i
7
4.  How is seed material prepared for use in the BOD test? A/ . .

L0 Kimesussambomsncs

Recommendations:

“

Ei

e i ot et




1. Rewgont water utilized in prenacing diultion wator is:
a. Mscoiiied? (- e 7y

b. Dotonivody

c. Tap , (hlorinated » N0

chloritafad

7. Is reagent water aged prior to use? .., .4 (0 Ta EPTR
How Tong? I gwwe, 3 70y _» under what conditions? .,
'/;r £ - -

Recommendaiions:

D. Ditution Water

1. Are the four (4) nutrient burfers added to the reagent water?
4

8

a. e mls of each nutrient buffer per ¥y e o

mls of reagent water

]

When is JhasphatL buffer added (in relation to setting up
BOD test)? 4., 2o,n: =0 - A o A L T N S L T T

3. How often 1is d}lutxuu vwater prepared? ,JE Ai g e {zlvvfzzx;&xigj
Moximum age of dilution water at the time tost is set up.

I8 S i { 1w

-
b
oo
~
"

4. Under whaet conditions is dilution water lept




1.

5. .hat is temperature of dilution water al time of setup? T
IR
Recommendations:
E.  Test Procedure

How often are BOD's being set up? feer v /00, 0 ;‘,r;.ﬁ\)

What is maximum holding time of sample subsequent to end of

composite perioca? 4 7. G i .

IT sample to be tested has been p
reseeded? w4 How?

reviously frozen, is it

3.

Does sample to be tested contain residual chlorine? V
If yes, is sample
a. Dechlorinated? Y- . ‘
How? oiie iY iraey or o007 N e
b. Reseeded? .f"*r»ﬁ; os —
How? 4 it oy Coiiiay oiiiewin” on 3oe wd 1fe

Is pH of sample between 6.5 and 8.57 V/ i nevy Aicdvs vocssr
{ I i

G4

If no, is sample pH adjusted ond sample reseeded? i

P I EAr W MR

¥

How s pH measured? ;jgm,\ ke il THE H 1y vzs

a. Frequency of calibration? . s

b. Buffers used? - sy, 7

. o, fe o~ . s .,
;‘fa’ﬂw" A L et e ,ﬁ"«.) Lo v 3 f et

PR TIPS S 3

Is final effluent sample toxic? 7 i, n7s

Al §

el e v



/. Is th> five {0) day DO deplaiion of the dilution water (blank)
determined? - , normal range? . - "

b e . o’ B \%_L...’:.‘.,ﬁ__,.m,.
<

8. Whr+t s th2 range of dnitial (zero day) 0O dn dilution wafgr
b—g ('}» T.} k() — ;j—'- ii._..,.» T. ;.. — 4\ ._;fﬁ..»l—wv--—‘_ _ s ,._,,‘,.‘¢.—. -

-

9. v onodh seed ds used din oo cbaring the sellea diiudion wator?

¢

Ve s, S P T Sevr
EERN o Ly ek
19, Is Ffive (b) day DO deplation of seeded blank determined? “: <
If yes, is Five (5) day DO ﬁﬂp?:t1o; of seed?a n% nk approxi-
mately 0.5 mg/l greater than that of the dilution vater blank?
N e R A R T

11. Is BOD of seed determined? /. -

12, Dees BOD calcelation account For Five (5) day DO depletion of

. s P - o ~4
a.  Seeded dilution water? /-
Hoz"? T o s e st e e N T N .
N AL NN T o T2t d L el PN AN DR A AR NI S e

T AV S S

b. Ditution water blank? . g .

y NP . .
R UL S R LT T WSO SNl Ko AL 3 S SV SN
5

HO‘N? j’,{ o 2 P ,7";, [

13, In calculating the five (5) day 0CG depletion oi the sample
dilution, is the initial {zero day) DO obtainad From

a. Sample dilution? f{joncar weo o fu, mens Yoy fer Fiae

b.  Dilution water Dlark? Yoy fi2 ae oie <z,

14. How is the BODy calculated for a given sampie dituifon which
has resulted 1n a five {b) day DO depletion of Tes< than 2.0

} .
ppm or has a residual {final) DO of less than 1.0 ppm? e

(/'ﬁ)' I A N e S Jx\,g_L

15. Is Titer dilution method or bottle dilution method ubtilized
in preparation of

a. Seeded dilution water? U rnv s o R T Lo cies

b.  Sample dilutions? Moo o

16, Are samples and controls incubated for five (5) days ab 20°
+ 19C and in the dark? -/, -



18, Is the incubator tusperature gace cnecked for accurocy?

a. If yes, how?

b. Frequency?

19. Is a log of recorded incubator temperatures maintained? /.

1 v

a. If yes, how often is the incubator temperature monitored/
checked? 4

20. By what method are dissolves oxygen concentrations determiied?

Probe Winkler -~ Othe

a. If by probe:

1. What method of calibration is in use? wii

2.  What is the frequency of calibration?

b. If by Winkler:
1. Is sodium thiosulfate or PAQ used as titrant? .o
2. How is standardization of titrant accomplished?

oL . O
- SR 4 1 R R A T |

S8

What is the frequency of standardization?

Recommendations:
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F.

Ca1cu?ating Final Biochemical Oxygen Demand Values Washington State

Department of Ecology
1. Correction Factors
a. Dilution Tactor:
_ _total H?ix
volume of
b. Seed correcti
_ (BOD of Seed)(ml of sead in 1 Titer dilution water)
100
C. F factor ~ a minor correction for the amount of seed in
the seeded reagent Versus the amount of seed in the
sample i1IUL10“‘
E - [total dilution volume (m1)] - [voiume of samp?e difuted ml]
Total dilution voiume, ml
2. Finmal BOD Calculations
a. For seed reagent:
(seed reagent depletion-dilution water blank depletion) x D.F.
b. For seeded sample:
(sample ditution depletion-dilution water blank depletion-scf)
x D.F.
c.  For unseeded sample:
(sample dilution depletion-dilution water blank depletion)
x D.F.
3. Industry/Municipality Final Calculations
e N {t‘u
PRy € ( IR es - I} (,‘l - ke
K L"’C? vl g by =f {,sﬂ» YL
T - of Aot fer (p. “f””\
B , ~ \h? N
Do, Do ~U@1J“?
- ‘ S s
{ [ i
v & ¥ 7
FoSnam ! (‘;:{J’;{“W*\ ey sio DX Y



Recommendations:

S e - - P~ e [ U U Y

ITI. TOTAl SUSPENDED SOLIDS CHECKLIST

A.

B.

Technigue

1.

Test

What analysis technique is utilized in determining total
suspended solids?

a. Standard Methods?  « Edition ”ﬁf3%1k<
b. EPA? )

C. AS.T.M.?

d.  Other (specify)?

Procedure

What type of filter peper is utilized:

Reeve Angel 934 AH?

Gelman A/E?

- A7 Y [ o
Other (specify)? Y, piom. o - HAi oz o7 (457w

%

)

Size?

What type of filtering apparatus is used? .7, . 1/ .25

Are filter papers prewashed prior to analysis? Y-,

d.

If yes, are filters he=n dried for a winimum of one
hOL‘?"’ ST C ey FL 103))(;"}0506 (/ L "ln ?

Are filters allowed to cool in a dossicator prior to
w2lgning? vy ..




10.

1.

12.

13.

How are filters storel prior to use? -+, ¢ f...

Unat i¢ the averaga and minimum voluie [iltered? e

‘ . - '3 ﬁ ry . . .
P) '4 » ~ . '8 e ..
S S 4 R Y N . g e w2 0 8T e e i e e
"
How is sa ple volume seieci~d? \

a. Fkase of filtration? __:ﬁvvliv 1t 5k

b. Edase of calculation? _

C. Grams per unit surface area?

d. Other (specify)?

What is the average filtering time (assume sample is from firal
effluent)? ‘- S-. £ f aor

How does analyst proceed with the test when the filter clogs
at partial filtration? 4 t. -t couer.

et ambrte PSS b

If Tess than 50 milliliters can be filiered at a time, are
duplicate or triplicate sampz volumes filtered? ..+ ... .".,. «

Is sample measuring container; i.e., graduated cylinder., rinsed
following sample filtration and the resulting washwater filtered
with the sample? _ Y.

Is filter funnel washed down following sample filtration? /.

Following filtration, is filter dryed for one (1) hour,
cooled in a desscator, and then reweighed? Yin ooy € p1iN.

Subsequent to initial reweighing of tha filter, is 1he drying
cycla repeated until a constant filier weight is obtained or
until weight loss is less than 0.5 mg? _ - '

s crinn v v —— v . 0o o o~



14. Is a filter aid such as cellite used? /

a. If yes, explain:

- — ——— —o———— v g— oo 3

et —— — — -

Sty we® ® @m ® @ Gk cun mwERe @ Gwwew m.

Recommendations:

__J).Cumm;_iﬁ'.m: 9 _Flerras As soww A5 Povsi3es

C. Calculating Total Susperded Solids Values Washington State
Department of Ecology

A-B
-

A. mg/1 TSS = X 106

1.  Where: A = final weight of filter and residue (grams)
B = initial weight of filter (grams)
C = Milliliters of sample Filtered

2. Industry/Municipality Calculations

(A'-B) (10/000)  fon 160 W@ Sammptes
(a- ’3) C2o6,000)  Fon 50m0 Sanuples



R :cormendatioans:

SPLIT SAMPLL RESULTS:
Origin of Sample e
Collection Date _ - c—

BOD 55 EPA B0D_Standard

g jrim DOE IND. /MU, DOE  InD./MUN

G 88 —_ e — e e
e 82
A L
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